Aim: To summarize relevant information on the creation and validation of the Quality of Nursing Diagnoses, Interventions and Outcomes (Q-DIO) assessment instrument. Design: A literature review. Methods: To search for studies, the first two steps of a standard evidence-based healthcare approach were used: 1) formulation of a search question and 2) structured documented search including assessment of the relevance of abstracts and full text of studies to the search question and inclusion criteria. In relevant studies, the level of evidence was evaluated using the Joanna Briggs Institute categories. Results: Out of 212 results of two-step search in scholarly databases and grey literature sources, only three literature resources were relevant. The newly developed Q-DIO instrument was assessed by its authors using content and face validation (100% consensus of experts and 88.25% agreement), intrarater (r = 0.98; p < 0.0001; κ = 0.95; p < 0.0001) and interrater reliability (r = 0.99; p < 0.0001, κ = 0.95; p < 0.0001) and internal consistency of the concepts of the instrument (Cα = 0.83; Cα = 0.98; Cα = 0.90; Cα = 0.99). Item analysis was carried out to determine both difficulty and discriminative validity of the items. Conclusion: Q-DIO was by the authors marked as valid assessment instrument by its authors. However, since the assessed instrument items are formulated without identifying currently valid NNN nomenclature terminology, they should be specified prior to a particular assessment of the quality of nursing documentation.
Introduction
Rapid advances in modern technology and increasing costs of healthcare worldwide have led to the development of nursing terminology and documentation, including the organization of nurses' work using the nursing process method (Marečková, Jarošová, 2005; Müller-Staub et al., 2007a) . The outcomes of patient needs assessment with a nursing diagnostic conclusion, followed by planning and provision of targeted nursing care with specification of data for evaluation of its effectiveness in the patient, are recommended to be properly documented. Wang, Hailey and Yu (2011) justify the necessity for proper records by considering nursing documentation a communication tool for exchanging professional information. They have been joined by authors stressing the fact that the accuracy of nursing care records means that they are conclusive and reviewable (Paans et al., 2010; et al., 2012) and it is crucial for patient safety . Nursing documentation may also be used for legal purposes, allocation of financial resources, quality of care assessment (Paans et al., 2010) or as a source of research data (Wang, Hailey, Yu, 2011) . In the nursing community, the yield and effectiveness of documentation is frequently discusses; that is why issues arise that are related to the assessment of its quality. Instruments for assessing nursing documentation were developed, for instance, by Ziegler: "Criteria for Evaluating the Quality of the Nursing Process -ZCEQNP", Müller-Staub: the tool "Documentation Diagnostics -DD" for measuring the quality of nursing diagnoses formulated in free style (Müller-Staub et al., 2009 ), Björvell, Thorell-Ekstrand and Wredling: "Cat-chIng" for evaluating nursing documentation in the Swedish setting (Björvell, Thorell-Ekstrand, Wredling, 2000) and a team led by Lunney: "Scale to Measure Accuracy of Nurses Diagnoses" (Marini, Chaves, 2011) . According to Müller-Staub et al. (2009) , the above instruments are aimed at assessing nursing diagnoses but they do not evaluate their connection with nursing interventions and outcomes of care in a patient. Other examples are the "NoGa" instrument (Nordström, Gardulf, 1996) or "The Quality of Nursing Diagnosis -QOD" (Florin, Ehrenberg, Ehnfors, 2005) . However, according to Paans (2010) , they only assess the quality of nursing diagnoses but not documentation as a whole involving a series of interconnected steps in the nursing process (Müller-Staub et al., 2009; Paans et al., 2010) . This motivated Müller-Staub to create an instrument called "Quality of Nursing Diagnoses, Interventions and Outcomes, Q-DIO" (Table 4) for evaluating the quality of comprehensive documentation with records of nursing diagnoses, interventions and results of nursing care in a patient. With repeated use in a healthcare facility, the Q-DIO is a means of continuous monitoring of the quality of documentation; it may also be used for auditing.
Aim
The review aimed at summarizing available relevant information on the creation and validation of the instrument "Quality of Nursing Diagnoses, Interventions and Outcomes, Q-DIO" by Müller-Staub.
Methods

Design
A literature review.
Search question
To meet the objective, a search question was formulated using the P -I -(C -not applicable) -O components with additional synonymous and related terms (Table 1) . The search question was as follows: "What procedures were used for the Quality of Nursing Diagnoses, Interventions and Outcomes, Q-DIO (P) to validate and test the reliability of the instrument (I) and with what outcomes (O)?"
Search strategy
The standard search strategy was applied as recommended by evidence-based healthcare methodology . To conduct a database search, a two-step search strategy was prepared based on the search question. The primary search terms, as an input to the development of the search strategy, were P -Problem: Q-DIO; IIntervention: validation, measurement of reliability; C -Comparison: not applicable and O -Outcomes: validity, reliability. To increase the search sensitivity, synonyms and related terms were added to the primary search terms using the Boolean operator OR (Table 1) . To increase the search specificity for both steps, partial results for the P -I -O components were connected using the Boolean operator AND (Table 2) . Based on findings from the first step of the search, the keywords were adapted for the second step (see details in Table 1 ). For both steps of the search, the following strategy was used: title/abstract, search period 1/2000-6/2017, no language restrictions.
Sources
The following databases were searched: MEDLINE (the PubMed interface), CINAHL Plus with Full Text, Wiley Online Library, Bibliographia Medica Čechoslovaca (the Medvik interface), OpenGreya multidisciplinary European database on grey literature, and the web search engines MedNar and Google Scholar. Grey literature resources were included based on the Joanna Briggs Institute (JBI) standard search recommendations to increase the thoroughness of search results. (Klugar, 2015; Marečková et al., 2015) Selection of studies In both search steps, the selection of results was based on removing duplicates and assessing the relevance of abstracts to the search question represented by P -I -O (Table 1 ) and inclusion criteria. For relevant abstracts, full texts of articles were retrieved and, once again, carefully assessed for relevance. Inclusion criteria -only primary studies relevant to the search question (i.e. the P -I -O components) were included in the literature review; the minimum JBI levels of evidence were 4b for quantitative evidence and 3 for qualitative evidence (Fig. 1) . Together with the Cochrane Collaboration, the JBI is one of the global leaders in evidence-based practice (Marečková, 2016) .
Exclusion criteria -excluded were studies assessing the quality of nursing documentation not using the terminology set of NANDA International, Nursing
Interventions Classification and Nursing Outcomes Classification (NNN), studies on other types of nursing documentation and studies not relevant to the search question, including literature reviews.
Results
a) Search results
In the first step of the search, 96 resources were identified (14 abstracts in scholarly databases and 82 in grey literature sources). After assessment of their relevance to the inclusion and exclusion criteria (see the Methods section), three of them were classified as relevant. Two of them were full texts of studies indexed in scholarly databases and the remaining one was a dissertation included in the grey literature category. In the second step, 116 resources were identified (36 in scholarly databases and 80 in grey literature sources). Gradually, 114 documents were 
search results duplicates (n = 2)
RELEVANT RESULTS OF BOTH SEARCH STEPS n = 3 (1 quantitative study; 1 qualitative study; 1 dissertation) excluded during assessment of relevance. The second step yielded two studies, both being duplicates of search step one results. Thus, the final result of the search was three full texts. The search process is shown in Fig. 2. 
b) Assessment and description of relevant search results
Since the dissertation Evaluation of the implementation of nursing diagnostics: a study on the use of nursing diagnoses, interventions and outcomes in nursing documentation (Müller-Staub, 2007b) presented a series of 6 published studies, an assessment was performed to find out whether they contained additional information to that obtained by the literature search. Two of them (Müller-Staub et al., 2008a; Müller-Staub et al., 2009 ) were identical to the articles retrieved from scholarly databases. Their texts were part of Chapters 4 and 5 (p. 69-84 and 85-98, respectively) of the dissertation and in July 2007, the time of the dissertation defense, they were classified as "in press" after they had been through peer review and accepted for publication. Texts of another three chapters were not relevant to the search question. Chapter 6 presented an implementation study of the effect of an educational intervention for nurses on the quality of nursing documentation evaluated with the Q-DIO instrument (Müller-Staub, 2007a) . As this issue was not a component of formulating the search question and the objective of the literature review, the article was excluded at that step of the study. Full texts of the relevant studies were subjected to an assessment of the level of evidence. The JBI categories were used for evaluating both quantitative and qualitative studies (Fig. 1) . Obtained from the full texts was information concerning the design, objective, methods and results, as summarized in Table 3 . Authors' note: When producing systematic reviews as secondary research results, prior to extraction of data for quantitative meta-synthesis or qualitative meta-aggregation, a standardized evaluation of the methodological quality of a series of attributes is also conducted using some of JBI or Cochrane instruments . For literature reviews, such specific assessments are irrelevant and thus were not carried out.
Review text
The following section presents available information on the creation and validation of the newly constructed instrument Q-DIO. Since the two-step search failed to identify other relevant studies in either scholarly databases or sources of grey literature, information from two journal articles published in 2008 and 2009 was used.
a) Creation of the Q-DIO instrument
The authors participating in the development of the Q-DIO (Müller-Staub et al., 2009 ) stated that the theoretical framework for creating the instrument was the concept and contents of the NNN nursing classification systems, that is, the NANDA International, Nursing Interventions Classification and Nursing Outcomes Classification, and the nursing process. Prior to defining the reference criteria for measuring the quality of documentation, Müller-Staub et al. conducted two literature reviews. A 2001 review was performed to find instruments for measuring the quality of documentation of nursing diagnosis and a 2006 review aimed to find instruments that also measure the quality of nursing interventions and patient outcomes. Based on the defined theoretical framework and the above literature reviews, the instrument development was initiated. Four concepts of the new instrument were delineated and for each of them, reference criteria for measuring the quality of nursing documentation were formulated and operationalized into items of the instrument. The authors selected a Likert-type scale to measure the items and elaborated methods for assessing the level of quality of documented phenomena. The first concept of the instrument, called "Nursing diagnoses as process", was constructed to assess records of nursing information on the patient's current condition. The second concept, "Nursing diagnoses as product", measures the quality of documenting nursing diagnosis. The third concept, "Nursing interventions" is concerned with interventions related to nursing diagnoses. The fourth concept is called "Nursingsensitive patient outcomes".
The structure of the instrument and methods for the use of scales (Müller-Staub et al., 2008a; Müller-Staub et al., 2009 ) were designed as follows: Concept 1 -Nursing diagnoses as process: 11 items, a 2-0 Likert-type subscale (score 2 is used for comprehensive documentation, score 1 for a partially documented item and score 0 means not documented); Concept 2 -Nursing diagnoses as product: 8 items, a 4-0 Likert-type subscale (score 4 for correct formulation of a nursing diagnosis, including the name, characteristics and related or risk factors, score 3 for its partially correct formulation, score 2 for correct formulation of the name of a nursing diagnosis only, score 1 for partially correct formulation of the name of a nursing diagnosis and score 0 when nursing diagnoses are not formulated); Concept 3 -Nursing interventions: 3 items, a 4-0 Likert-type subscale (score 4 for identification of correct formulation, score 3 for documenting partially correct formulation, score 2 for stating correct formulation, score 1 for partially correct formulation and score 0 for no documented intervention); Concept 4 -Nursing-Sensitive Patient Outcomes: 7 items, a 4-0 Likert-type subscale (scores identical to those for Concept 3). The Q-DIO instrument was constructed with three key items, namely Item 12 (Concept 2), Item 20 (Concept 3) and Item 25 (Concept 4). Based on those, the quality of other items in that concept may be predicted as they are directly related (Müller-Staub et al., 2008a; Müller-Staub et al., 2009) . to determine internal consistency, intra-and interrater reliability and to perform item analysis focusing on frequency of endorsement as a function of the difficulty of the items and on discrimination validity of items Methods and results stated in the study criteria: hospital stay of at least 4 days and documentation including nursing problems / nursing diagnoses internal consistency of the concepts of the instrument calculation of Cronbach's alpha (Cα) sample: 12 nursing documentations (from 3 wards with terminology and 3 wards without terminology) results: mean values -Concept 1 Cα = 0.83, Concept 2 Cα = 0.98, Concept 3 Cα = 0.90, Concept 4 Cα = 0.99 conclusion: high scores, good internal consistency intrarater reliability (1 rater, 3-week interval between repeated assessments) sample of 12 nursing documentations (from 3 wards with terminology and 3 wards without terminology) calculating Pearson's correlation coefficient (r) and Cohen's kappa (κ) results: r = 0.98; p < 0.0001; κ = 0.95; p < 0.0001 conclusion: the instrument was stable over time interrater reliability (2 raters) sample of another 12 documentations calculating Pearson's correlation coefficient and Cohen's kappa results: r = 0.99; p < 0.0001; κ = 0.95; p < 0.0001 conclusion: good interrater reliability item analysis sample: 60 nursing documentations (stratified selection, 2 strata with 30 documentations each) (a) item difficulty, calculating the item difficulty index as described by Streiner, Norman (1995) Coping in the actual situation / with the illness 5
Beliefs and attitudes about life (related to the hospitalization) 6
Information of the patient and relatives / significant others about the situation 7
Intimacy, being female/male 8 Hobbies, activities for leisure 9
Significant others (contact persons) 10 Activities of daily living 11
Relevant nursing priorities according to the assessment (11 items; maximum score = 22; mean = 2) Nursing diagnoses as product. Information is documented about: 4 3 2 1 0 12
Nursing problem / nursing diagnosis label is documented 13
Nursing diagnosis label is formulated according to NANDA and numbered 14
The etiology (E) is documented 15
The etiology (E) is correct, related/corresponding to the nursing diagnosis (P) 16
Signs and symptoms (S) are formulated 17
Signs and symptoms (S) are correctly related to the nursing diagnosis (P) 18
The nursing goal relates/corresponds to the nursing diagnosis 19
The nursing goal is achievable through nursing interventions (8 items; maximum score = 32; mean = 4) Nursing interventions.
4 3 2 1 0 20
Concrete, clearly named nursing interventions according to NIC are planned (what will be done, how, how often, who does it) 21
The nursing interventions effect the etiology of the nursing diagnosis 22
Nursing interventions carried out are documented (what was done, how, how often, who did it) (3 items; maximum score = 12; mean = 4) Nursing-sensitive patient outcomes. 4 3 2 1 0 23 Acute, changing diagnoses are assessed daily or form shift to shift / enduring diagnoses are assessed every fourth day 24
The nursing diagnosis are reformulated 25
The nursing outcome is documented 26
The nursing outcome is observably/measurably documented according to NOC 27
The nursing outcome shows -improvement in patient's symptoms -improvement of patient's knowledge state -improvement of patient's coping strategies -improved self-care abilities -improvement in functional status 28
There is a relationship between nursing-sensitive patient outcomes and nursing interventions 29
Nursing outcomes and nursing diagnoses are internally related (7 items; maximum score = 28; mean = 4)
b) Assessment of Q-DIO validity
Gradual validity and reliability tests were performed in two of the included studies (Müller-Staub et al., 2008a; Müller-Staub et al., 2009 ). Müller-Staub et al. (2009 reported that the face validity of the newly constructed instrument was evaluated using a consensus model in a focus group comprising 8 experts (nurses with a master's degree responsible for training and implementation of nursing diagnoses, interventions and outcomes in practice). The expert opinions were obtained using two lists of questions with topics for discussion of the focus group members to assess the relevance and precision of the items in all four Q-DIO concepts. The result was 100% agreement of the experts claiming that the Q-DIO captured the important aspects to be measured and was in concordance with common standards of terminology. According to the authors (Müller-Staub et al., 2009) , pilot testing of interrater reliability/agreement was performed for the same nursing documentation. Using the Q-DIO instrument, eight experts independently analyzed the quality of nursing documentation of one patient. The agreement (yes/no) of raters for all 29 items of the instrument was analyzed and the proportion of agreement was calculated. The results showed 88.25% agreement between the experts. Additionally, the instrument was tested in Bürgerspital Solothurn near Bern, Switzerland. The tests focused on internal consistency of the four concepts of the instrument, its intrarater and interrater reliability and item analysis to determine (a) the frequency of endorsement as a function of the difficulty of the items and (b) the discrimination validity of items (Müller-Staub et al., 2008a) . The authors stated that nursing documentations for item analysis was selected using a stratified random sample technique. Two strata of nursing documentations were chosen, one (n = 30) from three wards where standardized terminology was not implemented and the other one (n = 30) from three wards using standardized terminology. Documentations of both strata (n = 60) were manually written, that is, the electronic form of documentation was not used. For internal consistency and reliability testing, the sample (n = 12) was created by random selection of 3 wards with documentation using terminology and 3 with documentation without terminology. From those, a sample (n = 12) of documentations for intrarater reliability testing was purposefully selected (based on two criteria: at least a 4-day hospital stay and nursing problems/diagnoses recorded in documentation). For interrater variability tests, a new sample (n = 12) was produced. All documentations in the samples were anonymized and passed on to external raters to be assessed using the Q-DIO instrument. Study by author Müller-Staub states that internal consistency of the Q-DIO concepts was verified by calculating Cronbach's alpha (Cα) with the following mean values: Cα = 0.83 for Concept 1, Cα = 0.98 for Concept 2, Cα = 0.90 for Concept 3 and Cα = 0.99 for Concept 4. Without the key Items 12, 20 and 25 (see Creation of the Q-DIO instrument), the mean values were still high, being Cα = 0.98 for Nursing diagnoses as product, Cα = 0.98 for Nursing interventions and Cα = 0.99 for Nursing-sensitive patient outcomes; the value for Nursing diagnoses as process was not stated. Based on the Cronbach's alpha values, the authors reported that the internal consistency of the instrument was good (Müller-Staub et al., 2008a) without specifying the term. To test intrarater reliability, nursing documentations (n = 12) were repeatedly evaluated by the same rater using the Q-DIO at a time interval of three weeks.
Pearson's correlation coefficient (r) and Cohen's kappa (κ) were calculated. Based on the results (r = 0.98; p < 0.0001 and κ = 0.95; p < 0.0001), the authors stated that the instrument was stable over time.
To test interrater reliability of the instrument, two raters were involved. The Q-DIO was tested in another sample (n = 12) of documentations (6 with standardized nursing terminology and 6 without standardized terminology). Once again, Pearson's correlation coefficient and Cohen's kappa were calculated. The results (r = 0.99; p < 0.0001 and κ = 0.95; p < 0.0001) showed good interrater variability of the Q-DIO instrument. Item analysis of the sample (n = 60) of documentations was aimed at determining both difficulty and discriminative validity of the items. According to methods described by Streiner and Norman (1995) , the indexes of item difficulty should have been less than 1.6 for Concept 1 and less than 3.2 for the other concepts (Streiner, Norman, 1995) . Higher indexes were identified for two items of Q-DIO Concept 1, namely Item 3 (Social situation and living environment/circumstances) and Item 9 (Significant others / contact persons) with indexes of item difficulty of 1.70 and 1.90, respectively. Discriminative validity was tested using two approaches. Corrected item-total correlation is a correlation coefficient between the scores of an item and the mean of the scores of all other items of the instrument. The Cα values for individual items were interpreted according to Polit and Beck Tatano (2004) recommending that they should exceed 0.3. For 28 items of the instrument, Cα values met the above criterion; the only exception was Item 11 (Relevant nursing priorities according to the assessment) from Concept 1 with Cα = -0.178 not fulfilling the criterion. The other approach was to calculate Cronbach's alpha if item deleted. Both tests showed that the internal consistency of the instrument remained good. The presented assessment of the Q-DIO revealed that three items were problematic, namely Concept 1 Items 3, 9 and 11. Yet the authors of the primary validation study decided to leave these three items in the instrument, stating that Concept 1 ensures completeness of nursing documentation and these were not key items (Müller-Staub et al., 2008a) . Based on the results of both validation studies, the authors concluded that the tested Q-DIO instrument is applicable in practice to assess the quality of nursing documentation and that further testing of the instrument in the setting of other healthcare facilities is desirable.
Limitations of the literature review
The text of the literature review was limited by a small number of studies found. However, relevant resources were identified using elaborate, structured and methodology-based search in both scholarly databases and grey literature. The search strategy was constructed so that it was able to find as many available studies with rigorous validation of the Q-DIO instrument as possible. Despite this very precise search strategy, only three studies were retrieved.
Discussion
As the authors of the Q-DIO recommended that the instrument is further tested in healthcare facilities, a structured search was performed before writing the Discussion section to identify research papers concerned with its use. Both scholarly and grey literature databases identical to those described in the Methods section were searched. The search period was limited to January 2000 to June 2017; no language restrictions were imposed. The search identified full texts in English, German, Spanish and Portuguese. Duplicates of English versions were excluded. The search resulted in 14 relevant full texts written in English, of which eight were found in scholarly databases and six in grey literature sources, namely ACENDIO conference proceedings. Müller-Staub was the first author of two relevant texts and a co-author of another eight ones; four papers were prepared by other experts. The retrieved texts show that the Q-DIO was used to collect data for quasi-experimental research projects (prior to and after an education program intervention), adaptation to other languages, a mixed quantitative and qualitative research design, comparison of the quality of nursing documentation with various terminology and as an incentive to initiate work on developing an internationally valid assessment instrument. The studies analyzing Q-DIO scores prior to and after various types of education programs included three from Switzerland (Müller-Staub et al., 2007a; Müller-Staub et al., 2008b; Bruylands et al., 2013) , one from Brazil (Nomura, da Silva, Almeida, 2016) , one from Nigeria (Odutayo et al., 2013) and two from Italy (Baudino, Vernassa, 2013; Baudino et al., 2015) . Four teams were concerned with adapting the English version of the Q-DIO to other languages. Their texts provided information about adaptations to Brazilian Portuguese (Linch et al., 2012; Linch et al., 2015) , Spanish (Mateos-García et al., 2015) and French (Seen, Lötscher, Müller-Staub, 2015) . In 2013, the development of another instrument that was followed by Q-DIO was launched, with the ambition of the authors to achieve its international validity. Primary information about it was published in the ACENDIO , but the follow-up outputs were not identified until June 2017. A mixed quantitative and qualitative research design was used to assess the quality of nursing records of patients with acute pain after total hip replacement in Switzerland (Zanon, Gralher, Müller-Staub, 2015) . The patient sample whose documentation was evaluated using the Q-DIO-Pain, an adapted version of the instrument, also participated in a quantitative questionnaire survey. The qualitative dimension of the research was represented by semi-structured interviews with five patients and a focus group discussion with nurses. The outcomes provided the authors with a more comprehensive view of the quality of nursing documentation. Another interesting study was that comparing the quality of documentation using NANDA and NIC terminology with ICNP terminology conducted by a Brazilian team in 2017 (Rabelo-Silva et al.) . Since the present literature review aimed at summarizing information on validity of the instrument, studies were selected that tested its validity and reliability. Those included projects concerned with adapting the instrument to other languages. First, cross-cultural adaptation of the Q-DIO into Brazilian Portuguese was conducted by Linch et al. (2012) . Their study followed guidelines for the process of cross-cultural adaptation as described by Beaton et al. (2000) : (1) two translations from the original language to the target language produced by two translators whose mother tongue is the target language, (2) synthesis of the translated versions and consensus of the translators, (3) back translation by two translators with the source language as their mother tongue, (4) consensus of authors of the adaptation and producing a prefinal version of the adapted instrument and (5) testing the proposed version and possible further adjustments including retests (Beaton et al., 2000) . In order to keep the meaning of the original text, Q-DIO Items 5, 9, 20, 23, 26 and 29 (Table 4 ) underwent semantic or cultural modification when producing the Portuguese versions. Additionally, the instrument was adapted so that all items were assessed on a three-point Likerttype scale. The Portuguese version of the Q-DIO was pilot-tested in a sample of 40 nursing records of patients after cardiac surgery (20 electronic records with NANDA-I terminology and 20 paperbased records without terminology) in two centers. Linch et al. (2012) assessed internal consistency of the instrument by calculating Cronbach's alpha to obtain the following mean values: Cα = 0.88 for Concept 1, Cα = 0.95 for Concept 2, Cα = 0.66 for Concept 3, Cα = 0.97 for Concept 4 and Cα = 0.97 for the entire instrument. (Linch et al., 2012) The results are consistent with those reported by the Q-DIO authors (Müller-Staub et al., 2008a) . The reliability of the Portuguese version was assessed by calculating the index of item difficulty and discriminative validity was evaluated by applying corrected item-total correlation and Cronbach's alpha if item deleted. The results were presented in tables and suggested a high level of reliability of the adapted instrument. The 2012 piloted version of the Q-DIO was subjected to further, more thorough testing of validity in 2015. The Portuguese version was used to assess 180 records from two centers in Brazil (n = 120) and one center in the USA (n = 60). The centers had different approaches to records: Center 1 (n = 60) electronic records and standardized nursing terminology; Center 2 (n = 60) used paper-based records, no standardized terminology, Portuguese; and Center 3 (n = 60) electronic records and no standardized terminology. Internal consistency was evidenced by high mean Cronbach's alpha values (Cα ≥ 0.70 at all three centers): Cα = 0.70, Cα = 0.89 and Cα = 0.82 for Centers 1, 2 and 3, respectively. Corrected item-total correlation and Cronbach's alpha if item deleted were also calculated. The authors of this research state that the study highlighted the problematic results of handwritten documentation, which often does not apply standard nursing terminology. Additionally, the study by Linch et al. (2015) analyzed intra-and interrater reliability by means of intraclass correlation coefficients (ICCs). Stability of the instrument was confirmed, with ICCs of 0.74, 0.64 and 0.85 (interrater reliability) and 0.70, 0.68 and 0.82 (interrater reliability) for Centers 1, 2 and 3, respectively. The article also describes assessment of discriminative validity among the documentation groups by analysis of variance with Tukey's post-hoc test, with significant differences being identified between the centers. Out of the highest possible score of 58 points, Center 1 achieved a mean of 36.8 ± 4.5 [95% confidence interval (CI), 35.6-37.9], Center 2 11.5 ± 6.2 (95% CI; 9.9-13.1) and Center 3 31.2 ± 5.3 (95% CI, 29.8-32.6). Thus, the highest score was observed in a center using electronic records and standardized terminology. The authors concluded that the psychometry test of the Q-DIO using records in Brazil and the USA showed good reliability (internal consistency and stability) of the instrument. They underlined that the instrument is able to discriminate the quality of various forms of nursing documentation.
Other materials presenting adaptation of the Q-DIO to Spanish and French were published in 2015 ACENDIO conference proceedings and were relatively short. Mateos-García et al. (2015) partly described a questionable reduction of the instrument to 14 items and pilot validation results while Seen, Lötscher, Müller-Staub (2015) provided brief information about a French version and the intention of testing the instrument in the home care setting.
Conclusions
The published information on the Q-DIO assessment instrument suggest the following: The Q-DIO was identified as a valid assessment instrument by its authors. Subsequently, only one thorough validation was published that followed adaptation of the instrument to Brazilian Portuguese in 2012 and 2015. Given the terminological freedom, that is, the fact that the instrument does not specify the items assessed in accordance with the current NANDA International, Nursing Interventions Classification a Nursing Outcomes Classification (NNN terminology), the assessed terms should be defined before the instrument is used. If more raters are to assess the quality of documentation at the same time, first, they should have a discussion to reach a consensus about working with the NNN terminology and methods for assessing the accuracy of nursing records. Further research on the Q-DIO should be based on a mixed quantitative and qualitative design.
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